Cell-cell interactions in the T cell proliferative response. I. Analysis of the cell types involved and evidence for nonspecific T cell recruitment.
In the antigen-induced T cell proliferative response, it has been firmly established that antigen-specific T cell activation signals are provided by a specialized antigen-presenting cell (APC). However, the number of responding T cell populations involved has not been clearly delineated. This problem can be analyzed by plotting the logarithm of the number of cultured cells against the logarithm of the response. This yields a straight line, the slope of which indicates the minimum number of interacting cell populations that are required to give the response. In the antigen-induced T cell proliferative response, this number is 3. Based on their ability to shift the slopes of the log cell number-log response line, two of the populations were identified to be T cells. The third cell, which was present in irradiated spleens, possessed certain properties of the APC. Of the two T cells, one was antigen-specific and the other could come from normal unprimed animals. The frequency of antigen-specific proliferating T cells in primed animals was estimated to be only 1 in 1.3 x 10(3), and a large proportion of the proliferation was shown to be due to unprimed cells. Furthermore, without the need to use antigen-pulsed macrophages, this slope analysis demonstrated convincingly that the successful interaction between APCs and proliferating T lymphocytes is determined by products of the I-region immune response genes.